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Synthesis
Synthesis of the branched thiol, HbrC12. 3-methyldodecane-1-thiol (HbrC12) was prepared according to Scheme S1.
Scheme S1
3-methylbut-3-enylbenzoate, 1. Benzoyl chloride (700 µL, 6 mmol) was added to a solution of 3-methyl-3-buten-1-ol (608 µL, 6 mmol) in dry DCM (8 mL) at 0-5°C under argon. Triethylamine (1.69 mL, 12 mmol) was added in 15 minutes and the reaction mixture was stirred 15 minutes. The mixture was diluted with 2 mL of DCM and stirred at room temperature for 3.5 hours. The reaction mixture was diluted with 10 mL of DCM and washed with 10% HCl (2 x 15 mL); saturated NaHCO 3 (15 mL) and brine (15 mL). The solvents were removed under reduced pressure and the crude product was purified by flash chromatography using hexane to hexane/diethyl ether 96/4. Yield 78%. The 1 H-NMR, 13 C NMR and Mass-spectra are in agreement with the literature.
1
(3E)-3-methyldodec-3-en-1-yl benzoate, 2. 1-decene and 3-methylbut-3-enylbenzoate, 1 were simultaneously added via a syringe to a stirring solution of dichloro[1,3-bis(2,6-isopropylphenyl)-2-imidazolidinylidene](2-isopropoxyphenylmethylene) ruthenium(II) in dry deoxygenated DCM. The reaction was refluxed under argon atmosphere for 24 hours. The reaction mixture was then reduced in volume to 0.5 mL and purified directly on silica gel column, eluting with hexane. 1 diluted with degassed ethanol (1 mL) was added over 5 minutes to the stirring solution of potassium thioacetate. The mixture was brought to reflux and kept at this temperature for 4 hours. After cooling, the precipitate was filtered off and rinsed with ethanol. The solvent was removed and the residue was taken up with a mixture of hexane (50 mL) and water (50 mL). The aqueous layer was extracted with hexane (3 x 30 mL) and the combined organic layers were washed with brine (4 x 30 mL), dried over anhydrous Na 2 SO 4 , and brought to dryness. The crude product was purified by column chromatography S5 on silica gel using hexane as eluent. 1 3-methyldodecane-1-thiol, HbrC12. NaBH 4 (6.74 mmol) was added to a solution containing 0.087 g (0.337 mmol) of thioacetate 4 in 5 mL of deoxygenated ethanol. The reaction mixture was stirred at room temperature for 4 hours and afterwards, the reaction mixture was treated with 20 mL of water and 20 mL of AcOEt. The phases were separated and the organic layer was extracted with water (1 x 30 mL) and dried over Na 2 SO 4 . 
S6
Analysis of the monolayer composition. At least 1 mg of nanoparticles was decomposed by overnight treatment with 3 mL of an iodine (2 mg/mL) solution in chloroform. The solvent and the excess iodine were left evaporating under a fume cupboard; the mixture of disulfides was dried under vacuum and analysed by 1 H NMR. The ratio between the ligands was determined by integration of the methylene groups in the alpha position with respect to the sulfur atom. h The solubility scores are defined arbitrarily as follows: score 1 is assigned to nanoparticles fully soluble in chloroform; score 0.5 is assigned to nanoparticles fully soluble in hexane; score 0 is assigned to nanoparticles fully soluble in hexafluorobenzene. The solubility scores are defined arbitrarily as follows: score 1 is assigned to nanoparticles fully soluble in chloroform; score 0.5 is assigned to nanoparticles fully soluble in hexane; score 0 is assigned to nanoparticles fully soluble in hexafluorobenzene. b Added as a 34 mM solution in deoxygenated DCM. c The thiols were added as a solution in deoxygenated DCM, the solution was prepared with the specified HbrC12/HF6 ratio, the total concentration of the thiols (HbrC12+HF6) was adjusted in order to add exactly 2.0 ml of the solution to the mixture containing HAuCl 4 and TOAB.
d Added as a 0.4 M solution.
e Added all at once. d The solubility scores are defined arbitrarily as follows: score 1 is assigned to nanoparticles fully soluble in chloroform; score 0.5 is assigned to nanoparticles fully soluble in hexane; score 0 is assigned to nanoparticles fully soluble in hexafluorobenzene. b Added as a 35 mM solution in deoxygenated DCM. c The thiols were added as a solution in deoxygenated DCM, the solution was prepared with the specified HC8/HF6 ratio, the total concentration of the thiols (HC8+HF6) was adjusted in order to add exactly 1.0 ml of the solution to the mixture containing HAuCl 4 and TOAB.
d Added as a 0.42 M solution. 
